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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



(57) [Abstract] 

[Technical problem] It excels in caulking workability and a caulking state offers the good staking- 
die heat sink suitable for especially cooling of electronic equipment. 

[Means for Solution] The piece 8 of a height (width of face A) from which two or more heights 2 
of a cross-section square shape are formed in parallel on a substrate 1, a slot (width of face W f 
depth B) 3 is formed in the length direction of the aforementioned height 2, the base of the 
tabular fin (thickness t) 4 is inserted in a slot 3. and the base of the tabular fin 4 constitutes a 
height 2 is pressed to a slot 3 side. The staking-die heat sink characterized by the substrate 1 
and the tabular fin 4 before a caulking **** cage and a caulking satisfying the relational 
expression of following (a) - (c). 

0.8 >=(A/B) >=0.4 (a) 

2.0 >=(R/A) >=0.3 (b) 

0.4>= (W-t) / t>=0.05 (c) 

However, R is the radius of the circular corner by the side of the anti-slot 3 of the piece a of a 
height. 



[Translation done.] 



Summary. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the height of a cross-section square shape prepares two or more in parallel on a 
substrate — having — the length direction of the aforementioned height — a slot (width of face 
W — ) In the staking-die heat sink with which or is closed more to press the piece of a height 
(width of face A) from which depth B is prepared, the base of a tabular fin (thickness t) is 
inserted in the aforementioned slot, and the base of the aforementioned tabular fin constitutes 
the aforementioned height to a slot side The staking-die heat sink characterized by the 
substrate and tabular fin before a caulking satisfying the relational expression of following (a) - 
(c). 

0.8 >=(A/B) >=0.4 (a) 

2.0 >=(R/A) >=0.3 (b) 

0.4>= (W-t) / t>=0.05 (c) 

However, R is the radius of the circular corner by the side of the anti-slot of the piece of a 
height. 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is excellent in caulking workability, 
and a caulking state is related with the good staking-die heat sink suitable for especially cooling 
of electronic equipment. 
[0002] 

[Description of the Prior Art] Although what a heat sink is what joined the tabular fin 4 on the 
substrate 1 as shown in drawing 2 , carried out extrusion molding of what is depended on a 
caulking at the junction method (staking-die heat sink), the thing to depend on soldering, a 
substrate, and the tabular fin to one, and was joined is known, especially the staking-die heat 
sink is cheap, and has spread most. 

[0003] As a staking-die heat sink is shown in for example, the drawing 3 (b) and a (b) On a 
substrate 1 , form two or more heights 2 of a cross-section square shape in paraiiei, and a slot 3 
is formed in the length direction of a height 2 in parallel at this height 2. The base of the tabular 
fin 4 is inserted in each of a slot 3, the point of a press implement (not shown) is stuffed into the 
slot 6 for caulkings between heights 2, the piece 8 of a height which constitutes the 
aforementioned height 2 is pressed to a slot 3 side, and the base of the tabular fin 4 is closed in 
a slot 3. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although you made it go away 
conventionally and the mold heat sink had [ aforementioned ] the very rare caulking state in not 
acquiring the thermolysis property of a poor hatchet request, the tabular fin might fall out by the 
vibration under transportation, or the shock. Moreover, the indentation workability of the press 
implement to the slot for caulkings was bad. By examining many things about a staking-die heat 
sink, and setting up a configuration, a size, etc. for a slot which are prepared in a substrate 
proper in view of such a situation, this invention person etc. does the knowledge of the ability to 
improve a caulking state and caulking workability, and came to complete this invention for 
examination in piles further. The caulking state of this invention is good, and it excels in caulking 
workability, and aims at offer of the staking-die heat sink suitable for especially cooling of 
electronic equipment. 
[0005] 

[Means for Solving the Problem] As for invention according to claim 1, two or more heights of a 
cross-section square shape are prepared in parallel on a substrate. A slot (width of face W, 
depth B) is prepared in the length direction of the aforementioned height, and the base of a 
tabular fin (thickness t) is inserted in the aforementioned slot. In the staking-die heat sink with 
which or is closed more to press the piece of a height (width of face A) from which the base of 
the aforementioned tabular fin constitutes the aforementioned height to a slot side The 
substrate and tabular fin before a caulking are the staking-die heat sink characterized by 
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satisfying the relational expression of following (a) - (c). 

0.8 >=(A/B) >=0.4 (a) 

2.0 >=(R/A) >=0.3 (b) 

0.4>= (W-t) / t>=0.05 (c) 

However, R is the radius of the circular corner by the side of the anti-slot of the piece of a 

height. 

[0006] 

[Embodiments of the Invention] this invention improves the caulking state and caulking 
workability of a tabular fin by specifying the relation (V\Ht)/t of the ratio (R/A) of the width of 
face A of the piece of a height prepared on the substrate, the radius R of the circular corner by 
the side of the ratio (A/B) of channel-depth B, and the anti-slot of the piece of a height, and the 
width of face A of the piece of a height, and a flute width W and thickness t of a tabular fin 
proper. 

[0007] in this invention, the reason for specifying the above (A/B) or more [ 0.8 or less ] to 0.4 is 
for a caulking to take a great effort to ** (A/B), when A exceeds 0.8 greatly (thickly), and for 
caulking workability to get worse, and when B exceeds 0.8, **'s (A/B) is small (shallowly) enough 
— it is because the inside bundle force is not acquired moreover, when A becomes less than 0.4, 
**'s (A/B) is small (thinly) enough — it is because the inside bundle force is not acquired, and 
when ** (A/B) becomes [ B ] less than 0.4 greatly (deeply), in saturating the effective touch 
area (thermolysis property) of a slot inside and a tabular fin, it is because recessing of a 
substrate (extruded section) becomes difficult 

[0008] In this invention, the reason for specifying the above (R/A) or more [ 2.0 or less ] to 0.3 It 
is because it becomes difficult to press the piece of a height to a slot side in order that a 
caulking implement may contact in the lower part of the piece of a height when exceeding 2.0. 
radius of curvature R — being large (R/A) — When ** (R/A) exceeds [ A ] 2.0 small (thinly), it is 
because the caulking force by the piece of a height is not fully acquired, moreover, the radius of 
curvature R — being small (R/A) — when becoming less than 0.3, in case a caulking implement 
jo stuffed into a caulking slot, it is for a caulking implement to become easy to collide with the 
piece of a height, and A is for ** (R/A) to take a great effort greatly (thickly) to press the piece 
of a height to a slot side, when becoming less than 0.3 

[0009] In this invention, when 0.4 is exceeded, the reason for specifying the aforementioned (W- 

t) /t or more [ 0.4 or less ] to 0.05 has the too large gap of a tabular fin and a slot inside, both 

adhesion is inferior in it, and it is because the gap of a tabular fin and a slot inside is too small 

and stops being able to insert a tabular fin in Mizouchi easily less than in 0.05. 

[0010] In this invention, the width of face A of the piece of a height which constitutes the width 

of face W of the slot established in the height on a substrate, depth B, and the aforementioned 

height, and the size of thickness t of a tabular fin are approximated to it of the staking-die heat 

sink usually used, and specify ratios (/(W-t) t), such as (A/B) and (R/A), in the approximated 

size. 

[0011] 

[Example] Below, an example explains this invention in detail. 

As shown in the drawing 1 (b), on the upper surface of a substrate 1 (Example 1) The height 2 of 
a cross -section square shape So that may prepare in parallel, a slot 3 may be formed in the 
length direction 27 pieces at each height 2, respectively, the base of the tabular fin 4 may be 
inserted in each of a slot 3 and it may be shown subsequently to the drawing 1 (b) The substrate 
1 was carried on the wear plate 5, and the staking-die heat sink which stuffs the point of the 
press implement 7 into the slot 6 for caulkings between the heights 2 of the substrate 1 upper 
surface, presses the piece 8 of a height to a slot 3 side, and shows the tabular fin 4 in total in a 
slot 3 at the drawing 1 (c) was manufactured. The aluminium alloy extruded section with width of 
face of 120mm, a length [ of 200mm ], and a thickness of 10mm was used for the substrate. The 
aluminium alloy board of width of face of 120mm, a height (a part for the interior of a slot is 
included) of 100mm, and thickness tmm was used for the tabular fin (refer to drawing 2 ). drawing 
1 — (**) — having been shown — a caulking — a front — a substrate — a flute width — W — 
a channel d pth — B — a height — a piece — width of face — A — a height — a piece — 
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anti a slot — a side — circular — a corner — a radius — R — and — a tabular — a fin 

thickness — t — a table — one — being shown — as — this invention — specifying — 
relational expression — ( — a — ) ( — 

[0012] (Example 1 of comparison) as shown in Table 1, in the range with which are not satisfied 
of aforementioned relational-expression (a) - (c), boiled variously the radius R of the circular 
corner by the side of the width of face A of the flute width W of the substrate before a caulking, 
channel-depth B, and the piece of a height, and the anti-slot of the piece of a height, and 
thickness t of a tabular fin, and they were changed, and also the staking-die heat sink was 
manufactured by the same method as a 

[0013] Caulking workability and the caulking state were investigated about each staking-die heat 
sink manufactured in the example 1 and the example 1 of comparison. About caulking workability, 
the pushing force (caulking load) of the insertion nature of the tabular fin to (1) slot, the insertion 
nature of the press implement to (2) caulking slots, and the press implement to (3) caulking slots 
was investigated and evaluated. About the caulking state, the drawing force at the time of 
drawing out a tabular fin was investigated and evaluated from the existence of the crevice 
between (4) slot inside and a tabular fin, and (5) slots. Investigation and an evaluation result are 
shown in Table 2. 
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[0015] 
[Table 2] 
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[0016] Each No.1-9 of the example article of this invention was what satisfies aforementioned (1) 
- (5) and is excellent in caulking workability and a caulking state so that more clearly than Table 
2. On the other hand, the slot became [ too (A/B) ] deep under this invention default value, the 
caulking state was saturated compared with No.2 of the example of this invention, and, moreover, 
for the Fukai reason, No. 10 of the example of comparison had extrusion molding of a substrate 
difficult for the slot. Since A was too thick (A/B). this invention default value was exceeded, the 
caulking load increased, and since it was small (R/A), R became under this invention default 
value, and No.11 were inferior in the insertion nature of a press implement. Since it was small 
(R/A), R became under this invention default value, and No.12 were inferior in the insertion 
nature of a press implement. Since R was too large (R/A), this invention default value was 
exceeded, and since w was too large (w~t), /t exceeded this invention default value, and No.13 
were inferior in the caulking state. Since it was small (w~t), /t exceeded [ t ] this invention 
default value, and No.14 were inferior in the caulking state. 

[001 7] In the aforementioned example (example of this invention), although insertion of the 
tabular fin to a substrate slot and the caulking were performed at high speed in ordinary 
temperature, no trouble occurred. In this invention, if thermally conductive adhesives are 
beforehand put into Mizouchi of a substrate, the heat transfer nature between a substrate and a 
tabular fin will improve, and the staking-die heat sink which is more excellent in a thermolysis 
property will be obtained. 
[0018] 

[Effect of the Invention] As stated above, the staking-die heat sink of this invention The width of 
face A of the piece of a height and the ratio of channel-depth B (A/B) which constitute the 
height prepared on the substrate, It is the ratio (R/A) of the radius R of the circular corner by 
the side of the anti-slot of the piece of a height, and the width of face A of the piece of a height, 
and the thing which specified the relation (W-t)/t of a flute width W and thickness t of a tabular 
fin proper, and it excels in the caulking workability and caulking state of a tabular fin, and a 
remarkable effect is done so on industry. 



[Translation done.] 
* NOTICES * 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The (b) which shows the operation gestalt of the staking-die heat sink of this 
invention is [ cross-section explanatory drawing at the time of caulking work and the (c) of 
cross-section explanatory drawing before a caulking and a (b) ] cross -section explanatory 
drawings after a caulking. 

[Drawing 2] It is tropia explanatory drawing of a heat sink. 

[Drawing 3] A (b) is made to go away conventionally and flat-surface explanatory drawing before 
the caulking of a mold heat sink and a (b) are the a~a view views of a drawing (b). 
[Description of Notations] 

1 Substrate 

2 Height 

3 Slot 

4 Tabular Fin 

5 Wear Plate 

6 Slot for Caulkings 

7 Press Implement 

8 Piece of Height 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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